S_mmmmary Nitric oxide (NO) is generated by a family of isoenzymes (NO synthases) 
Since the discovery in 1987 that vascular endothelial cells are able to synthesise NO from L-argmnie (Palmer et al., 1987) , the existence of this biochemical pathway in many other cell types has been thoroughly documented and its relevance in biology is becoming apparent . This inorganic free radical gas, synthesised by a family of isoenzymes called NO synthases , plays a vital role as a cell signalling molecule in the vascular, nervous and immune systems . It is also a cytostatic/cytotoxic mediator when generated at higher concentrations by activated macrophages and endothelial cells (Marletta et al., 1988; Li et al., 1991) . The role of NO in tumour biology, however, is poorly understood.
Several tumour cell lines express NO synthases (Forstmann et al., 1990; Sherman et al., 1993; Werner-Felmayer et al., 1993; Jenkins et al., 1994) , and we have recently reported NO synthase activity in human ovarian and uterine tumour tissue (Thomsen et al., 1994) . The correlation observed between enzyme activity and tumour grade suggests that NO plays a role in the biology of these cancers. In the present study we have assessed the activity of NO (Salter et al., 1991 Total protein content of tissue supernatants was determined colorimetrically (Bio-Rad). The limit of detection in this assay was 0.7 pmol min-' mg-' protein.
Histology and immunohistochemistry
Tumours were typed and ductal tumours were graded according to Elston and Ellis (1991) .
The immunohistochemical studies described below were carried out on all the samples of breast cancer and normal tissue included in this study. Sections (5 jLM thick) were cut from frozen tissue, air dried for 30 min then fixed in acetone for 30 min. Two antibodies were used for NO synthase detection: (1) a monoclonal antibody to inducible NO synthase from murine macrophages (ANTI-macNOS; Transduction Laboratories, Lexington, KY, USA) which immunoreacts with human inducible NO synthase (I Charles, unpublished observation) and (2) polyclonal antiserum to NO synthase raised in rabbits using purified rat brain NO synthase (Spnmgall et al., 1992) . At the dilution used this antiserum has proven reactivity with endothelial and neuronal constitutive NO synthase isoenzymes across several species including humans (Springall et al., 1992; Brave et al., 1993; Terenghi et al., 1993) . At a lower dilution (1:100) in Western blots this antiserum also cross-reacts with inducible NO synthase (Thomsen et al., 1994 'One benign cystic change, one stromal fibrosis and three fibroadenomas.
11) confirmed their macrophage origin ( Figure Ib) . In sections from normal and benign breast tssue very occasonal immunolabelling of stromal macrophages was seen. Few endothelial or myoepithelial cells were also labelled with the monoclonal antibody to inducible NO synthase. The polyclonal antiserum to NO synthase also labelled pentumoral spindle cells with the morphology of macrophages. In addition, in both benign and malignant breast tissue, immunolabelling of other cells incling vascular endothelial ( Figure Ic) and some myoepithelial cells ( Figure  Id) (Springall et al., 1992; Brave et al., 1993; Terenghi et al., 1993) . labelled vascular endothelial cells and myoepithelial cells in addition to macrophages. In contrast to gynaecological tumours in which immunolabelling with the polyclonal antiserum to NO synthase was observed in tumour cells (Thomsen et al.. 1994) . breast tumour cells were not immunolabelled with this antiserum or with the monoclonal antibody to inducible NO synthase.
The generation of NO by immune cells is an important aspect of non-specific immunity in animals (Hibbs et al.. 1990 ). Localisation of NO synthase within intratumoral macrophages indicates that NO may also be involved in the immune response in man. Previous investigations have shown that macrophage infiltration is high in invasive ductal carcinomas of the breast regardless of tumour grade (Miles et al., 1994) . Interestingly. however, tumour necrosis factor. a cytokine associated with cytotoxic macrophage functiops (Sugarman et al.. 1985) . is expressed predominantly within tumour-associated macrophages of high-grade breast tumours and expression is grade related (Miles et al., 1994) . This cytokine, which as a potent inducer of NO synthase (Hibbs et al., 1990) , may regulate the expression of NO synthase in the tumour-infiltrating macrophage population.
While the generation of NO in breast tumours may cause tumour cell cytostasis, cytotoxicity, it may also increase tumour blood flow (Andrade et al., 1992; Wood et al., 1993) and promote angiogenesis (Weidner et al.. 1992; Jenkins et al., 1995) . A balance in favour of the vascular effects may explain the positive correlation between NO biosynthesis and grade of malignancy.
